Reaction of thrombins with human antithrombin III: II. Dependence of rate of inhibition on molecular form and origin of thrombin.
The rate of thrombin inhibition by AT III depends upon the molecular form (alpha, beta, gamma) and species origin of the enzyme. The following apparent second order rate constants (.1000/M.s) were established alpha human 11.24 +/- 0.8; alpha bovine 7.46 +/- 0.27; beta bovine 6.49 +/- 0.34 and gamma human thrombin 2.80 +/- 0.11, 25 degrees C, pH = 7.80, 0.01 M TRIS, 0.01 M HEPES buffer, 0.0025 M EDTA, 0.3 M NaCl, 1 mg/mL PEG 6000. Using these values, the concentration of active AT III in an unknown sample can be calculated from the measured apparent first order rate constant in moles/liter instead of relative units. In contrast to the reactions in the absence of heparin, in the presence of high affinity heparin, the differences between various forms of thrombin are more pronounced and the shape of the progress curves, as well as rates, are highly dependent on the ionic strength. In the presence of heparin, measurement of the rate of inhibition under pseudo first order conditions can be made only when the NaCl concentration is at least 0.3 M. The significance of the presented data for designing a functional assay of AT III is discussed.